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Effect and expression of AMPK adenovirus on mouse skeletal muscle

LIU Qian, HU Fang, NIU Wen-yan

(Department of Immunology, Tianjin Medical University, Tianjin 300070, China)

Abstract Objective: To explore the effect and expression of injected AMPK adenovirus on mouse skeletal muscle. Methods: Ten
weeks old C57BL/6 male mice were randomly divided into four groups. Mice in groupl were normal control group without treatment. Mice
in group 2 were intramuscularly injected green fluorescence protein adenovirus (Ad—GFP). Mice in group 3 were intramuscularly injected
Ad-GFP, after which were intraperitoneally injected AMPK activator AICAR in 48 h. Mice in group 4 were intramuscularly injected Ad—
AMPK -CA. Seventy two hours after adenovirus treatment, all mice were executed and the expression of adenovirus was analysed in
skeletal muscle. Fluorescence intensity and ACC phosphorylation in skeletal muscle were analysed by vivo imaging system and western
blot, respectively. Results: Compared with the control group, the mean fluorescence intensity of the experimental groups which were
injected adenovirus was significantly higher. Compared with the Ad-GFP group, ACC phosphorylation of AICAR and Ad-AMPK-CA
groups were significantly increased. Conclusion: AMPK adenovirus can express the target protein in mouse skeletal muscle, and regulate
the activity of AMPK.

Key words AMPK;adenovirus; mouse ; skeletal muscle

2 RO PRI LI AT S R AE, Rk
S ML 2 JB 5 ZHEHT 2, A AR, it
P 8 5 ZEARAFAIL il 2 128 471 J 20 4 % 2 A 1 B
R IHER I Ak 2 RUBRIRIGIAYT I Sk . PRSI
JRAT CAMP )30 1) 25 190 (AMPK ) 2 R 4 Gt Al
M) 17 A/ A ) — AN S BRI T AR, B —A
ALV 3 (o) FHHT AN 45 738 (B, y ) LRI 57 = R
TR, 7675 TR R EE e, THR P AMP /
ATP AR NS AL —26 PRk s AMPK, 33

o WEEHR IR 172 BRI, S5 AMPK B,

24 AMPK #3E B, Sl AT PR R R (E S i il

EEUE BRAANZESH LIIBEEE(81170740); §%F
FRELFRAEMES(20121202110014); RETHREL AE
AR ERLIE (15JCZDJC35500)

{EE ST XIME(1989-), %, M7k, IR T B F; BEEE 4

3 E , E-mail: wniu @tijmu.edu.cn,

4, AMPK B[22 1t £t -CoA JRALER (ACC)FI
HMG-CoA 5/ (HMGCR), fg il & By, 3f
A A, HR 0 RTLOK 80 2 1 B 0, 1 52
Ji 105 1R 4 S A AV R 5 22 i Uk, 1R Il AMPPK
B A5 30 B OB 2 TROBE PRI 1 15 B FLR T 1Y)
Pos o ABFIEE IS AE CSTBL/G /)N B AP I S 0ih 2
AMPK B, Rl s 7 7 /s RS Y 1 28 IR
FH, AR N IFSE AMPK {553 3% 25 JE ]

1 #R5HE*®

1.1 Z¥A#E C57BL6 /NI A EFHE R
e S 56 sl 4 s, - AR ) 3E [E] Research Diets
23], HEK293B5 4 i Al AMPK 380775 4 i 7 51 40
Ji AL (Ad-AMPK-CA) i J& ] K24 PR 8 B4 5 3
Z 45, DMEM = b8 B 36 [E Gibeo 247, G4 ML1H
4 H LA .31 Bioind 2 H] , LR ACC Fl GPADH
PRI F Cell Signaling Technology , 357l AICAR 1y



2 AEE#HKREZR

%22 %

H Enzo AW, Huk ks & SRk R &% |
EH Millipore NI

12 Fik

12,1 #osEg: HEK293B5 400 10% 4
M%) DMEM @Sifiss g5, 7 37 C,5% CO, Bi 3%
Fih R

1.2.2  AMPK R aE e Fy 3G FEYULHT 24 h,
HEK293 4 IR0 7E 60 mm 5531047, 2R3 Hy
50%~70% . 5 g %8 0 1) E 419 5 BURLE 1 Pac 1
FARGUIACIE , K R 2t A i H A s B ok
CIEUUNE, B 03 i frORHE RS 4 E M 10 pL
TCRH /K HE AR R o AL 19 SR ] Lipofectamine2000
LR HEK293 4, e 5¢ 8 h JE il , i
10% 54 3% 1) DMEM =il s dt . #0vs 7~10
d, SR, 2505 B35, A 2 mL 10% FR4- 135
() DMEM =y bR, a4y . i i A/37 Cl
SRR 3 UK LRI R, B O BRI IR B 1
T8 o ST BEURATF T-80 CUKAE . 7E 60 mm £5 77 L H 2% Ff
HEK293 ZHfd, 40 %% 3k 70% , A 10 pL _EiRik
RN TS VR, Y 72 h I, AT A AR (R
W TR ARG . 2 50% LA b A i s R
TEEE, AT SIS AN RS S R 3 K B0
I ETHW, e R R . RS — SRR T
TG HEK293 4RI AT 152155 2 #0005
123 /NEAT4 MAL P SPF 2% 6 JA Y HE
C57BL/6 /NG 23 H, ARG &5 it 109 0385 38 1] A iRt
FR/ANEL /N AR EOK, RFRAERE (22+2)°C
MERE (55410)% 12 h FRBA/AEREIAPEIR b fa] . MEFR =
10 J&, R 34 (23.50+0.78 g, BEHLAS A 4 2H:(1)
TATATAE B 25 P X HRAL(3 ) o (2) LD 5 i
B 25 AR (AA-GFP) X BEL1 (5 ). (3) LA H 5
Ad-GFP,48 h J5 I I 75 AMPK 37557 AICAR 41
(5 H)o (WA GFP FRICIHIE T AMPK it
95 7 (Ad-AMPK-CA )41 (5 ). BRIR a1 50F m h
110 wL/H ,AICAR 4 150 mg/ 2 . AR EE ST 72 h
JE b FE/INER, BUE AR LA o

124 RN SARI F/NSPI RS R G LA
LA TN 5B, DI Aff A s 2 76 /N BRURE
IS 7N

1.2.5 HBEENCAIN ACC FUBEIRIE 2R LA 41
LB NLA LR D) NS 212 1) Eppendorf
FHY 1) PBS 2P BEWLIAIZHZE 2 7K. 0.1 g LA
LA 500 wL & 8 EE 6 R (1 mmol/L
Na;VO,, 1 pmol/L PIC,200 wmol/L PMSF,0.5 mmol/L
NaF ) I ZH 2 280, T S 51 3R B R 2 2R

o A BLOHLE 4 °C, 13 000 r/min 250> 10 min, #T
3, EE IR, F21E BCA Protein Assay Kit 15iH]
P E AU, -5 SXLSB LR bk 4:1 kL
BIR A, 65 CHIHA 15 min, 7.5%(V/V )SDS-PAGE Hj
KB RS, 3 PVDF I F | 3%4F 175 &
HEM 2 h, Fanl 4 B —Pt 4 CHEFER, —ht
it FRA R 1o SR AL 1 HRP (9 1L 2E 405 TeG A
IEEPTE M 0 2 h, B4 R b 2ok
PRGN, BEEIE A . B GAPDH 1E J 28, Image J 4K
5 i, RIA] ARSI 2 1 R IR T /K-

1.3 %t KA GraphPad Prism6 4514k
BTG AT TR GORT s K7, 2241 8] FUAL
KB 27 220001, P<0.05 N ESA G245 X,
2 H#R

21 mAMAEFAE  BHEF UL IER HEK293
YR Z AT, il f AH T 2 R BE AR K, B =
YL HEK293 4L , 4 AR 3, fis f 5 2%, 38504
LA RS T , A I 7 A A SR AR (1 1)

a: IE T HEK293B5 #Hfitl(x40) ;b Bl THEL) HEK29385 ZHi(x40)
E1 BRSHEREARERENE
Fig1 Morphological changes in HEK293 cells infected with

adenovirus

2.2 GFP % HAFITHY MR 3 2 B B 6 4o 25
R R EE ORI A R A POLEE 1 GFP, AT RAXT
P BE I B YL R E T TR AR . WSRO N BB L
WAL, ER/NSIE RIS RS, RDALIA
GFP FRic I 25 (1 2 b B, o s 7 B e 2]
AINRAZ ., GnE 2 PR, AR S EE /D BR AL
ZUR T SO0 REZH, T S0 M 2 S0 28 1) /) BRUE 4 JUL
H BRI th 2 s B i A e AT 5 T SO
MR b g 22 5 (1 3), U HA IR 7 B 5 e )
/NENLA AL

2.3 Western blot #& 0 # B2 4L ACC K-F A3 T
AMPK 1 T i ACC 1Y 5 R b 7K SF- D] Wt 3% 0
AMPK R8RS ORAE /N BRI N R R &l 4 B
7, AICAR J& AMPK MBS, 5908528 2400 if
LA, HEST AICAR LI BERRIL ACC KT+
B, N IR ZH Y (1.5120.15) 15 (P<0.01), 1 5 Ad-
AMPK-CA ZH iR 1k ACC 7K F I TF 2 %6F BEZH 1)



%1

XA, AR AMPK N 55 4 AC7E /DN BUE S L P R 22 5 R 3

(1.91+0.09 )f%(P<0.001 ) .,

2 GFP EERNFHRIE

Fig 2 Expression of green fluorescence protein in skeletal muscle
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Fig 3 The mean fluorescence intensity in skeletal muscle
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Fig 4 The phosphorylation of ACC in mouse skeletal muscle
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